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Abstract 


The  inqportance  of  bridging  to  suitable  neighboring  groups  in  the  transition 
states  of  reactions  leading  to  free  radicals  has  been  demonstrated  by  kinetic 
studies  on  several  systems.  Accelerations  of  0-0  bond  cleavage  by  a  factor 
of  as  much  as  10^  has  been  observed  in  favorable  cases  when  sulfide  sulfur  is 
the  neighboring  group.  Oxygen-18  traces  techniques  have  been  used  to  extend 
the  concept  to  include  the  postulation  of  a  bridged  intermediate  radl-cal  in 
one  case. 
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Final  Report 


Since  our  moPt  recent  Progress  Report  we  have  succeeded  In  estahlishing 
that  Perester  I  decon^joses  with  anchlmeric  acceleration  (a  factor  of  67)  by 


participation  of  the  neighboring  carbon-carbon  double  bond  in  the  0-0  bond 
cleavage.  Perester  I  with  oxygen-l8  carbonyl  label  decomposes  by  a  free  rad- 
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IceQ.  pathway  to  yield  a  lactone  (II)  in  wlilch  at  least  88^  of  the  label  remains 
in  the  carbonyl  oocygen.  This  provides  evidence  against  cmy  mechanism  involving 
intermediates  in  which  the  two  carboxyl  oxygens  are  indistinguishable  and  is 
most  easily  accomodated  to  the  postulated  mechanism  shown,  involving  a  bridged 
radical. 

An  interesting  sldell^t  of  this  stxidy  evolved  from  observations  made  in 
the  course  of  the  analysis  of  the  |s:oduct  lactone  for  position  of  labelling. 

It  develops  that  the  carboxylate  ion  from  saponification  of  Lactone  II  exchanges 
oxygen  with  solvent  water  at  a  rate  sevcx'al  orders  of  magnitude  faster  than  do 
most  carboxylate  ions.  Appropriate  control  ejqperlments  were  run  to  show  that 
the  exchange  occurs  in  the  carboxylate  ion, not  the  acid.  A  postulated  mechan- 
loB  involving  nelc^boring  hydroxyl  group  catalysis  is  in  accord  with  the 
known  facts.  Ihls  finding  is  of  interest  from  the  viewpoint  of  the  similarity 
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between  this  mechanism  and 
erallty  will  be  tested. 


postulated  mechanisms  of  enz^mie  action. 
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In  the  related  series  of  dlacylperoxides  (HI)  rates  of  radical  production 
vary  with  substituent  Y  In  a  manner  dorrelated  xflth  a  Haamett  p  value  of  +0.7, 
Both  this  value  and  a  negative  value  of  p  for  the  variation  of  rate  with  sub¬ 
stituent  X  suggest  an  impoartant  contribution  of  structure  IV  to  the  description  ' 
of  the  txansltion  state  for  the  deccmposltlon. 


The  formation  at  a  six-ring  bridged  radical  (VI)  is  indicated  in  the  de- 
coB^sitlon  of  Forester  V. 
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The  increase  in  rate  of  radical  formation  of  a  factor  of  10^,  relative 
to  the  unsubstituted  t-butyl  pernaphthoate,  is  most  readily  explained  within 
the  context  of  our  previous  work  (see  reprints)  in  terms  of  neighboring  sulfur 
participation  in  the  transition  state  as  in  VI. 

Poinr  additional  papers  treating  on  the  wrk  supported  by  this  grant  will 
be  submitted  for  publication  shortly.  Copies  will  be  submitted  to  AR0(D)  as 
a  supplement  to  this  report. 


